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(57)Abstract: 

PURPOSE: To reduce a weight and to realize folding 
developing operation having reliability. 
CONSTITUTION: First and second coupling rod 15 and 
1 6 combined together in the shape of a quadrangle the 
one side of which forms a central rod 14 are framed and 
coupled radially in relation to the central rod 14 to form 
a frame constituting body 17. An expandable expansion 
contraction member 18 is spanned on the diagonal line 
of the quadrangle formed by using the central rod 14 and 
the coupling rods 1 5 and 1 6 to couple together the 
coupling rods. A slide member 19 is slidably arranged to 
the central rod 14 and the slide member 19 and the 
expansion contraction member 18 are linked and coupled 
to each other. A plurality of development thrusts 10 
where first and second wire members 20 and 21 are 
stretched in tension structure are combined together 
between the frame constituting body 17 and the slide 
member 19. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] the expansion in which fold-up expansion is free — the expansion mold which comes 
to combine two or more trusses — a truss — the structure — setting — said expansion — a 
truss The skeleton structure with which it is combined with in the shape of [ to which two or 
more coupling rods make said main rod one side to a main rod at a radial ] a quadrilateral, and 
each joint is combined respectively free [ bending ], The elastic flexible member with which it is 
constructed during the joint on the diagonal line of the coupling rod combined in the shape of 
[ of this skeleton structure ] a quadrilateral, and an edge is combined respectively free 
[ bending 1 The slide member by which is prepared in the main rod of said skeleton structure 
free [ sliding 1 and link connection is carried out to said flexible member, respectively, The wire 
member stretched by tension structure between said skeleton structure and a slide member, the 
expansion mold which said slide member is slid to said main rod, carries out the flexible drive of 
said flexible member, and is characterized by coming to provide the driving means which folds up 
the coupling rod of said skeleton structure centering on said main rod, and is developed — a 
truss — the structure. 

[Claim 2] the expansion mold according to claim 1 characterized by on the other hand coming to 
form in a field the reflecting mirror side where the flexible electric conduction film is stretched 
by the parabola configuration — a truss — the structure. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] the expansion mold used for the antenna equipment built in the structure 
with which this invention constitutes a spaceport, or space — a truss — it is related with the 
structure. 
[0002] 

[Description of the Prior Art] Development of a spaceport design is furthered in the field of 
space development, various kinds of expansions which include the frame of that spaceport, and 
the supporting-structure object of an antenna if it is in this spaceport design — a truss — after 
assembling the structure in the ground beforehand, it folds up and holds, and conveys to space, 
how to develop in space can be considered, and it is developed, such an expansion mold — a 
truss — two or more coupling rods indicated by JP,61~98699,A etc. as the structure — the 
shape of a cube — a truss — the united expansion — what a truss is combined with a desired 
configuration and constitutes is known, this expansion mold — a truss — expansion of plurality 
[ driving member / with the elastic structure ] — it arranges on the diagonal line of the cube 
side of a truss, respectively — having — **** — expansion of these plurality — folding 
expansion of the whole structure is performed by carrying out the flexible drive of the driving 
member of a truss synchronously using a drive motor. 

[0003] by the way, such an expansion mold — a truss — the structure — expansion — 
according to the number of arrangement of the driving means of the number of the coupling rods 
which constitute a truss, the motor for a fold-up expansion drive, etc., the weight and the 
dependability of motion control are determined, for this reason, the conventional expansion mold 
mentioned above — a truss — in the structure, when it was difficult to aim at improvement in 
the dependability of weight and fold-up expansion motion control from points, such as 
components mark and the number for an expansion drive of motors, it was lightweight from these 
points and application in the field of the space development as which highly precise motion 
control is moreover required was taken into consideration, it was not that with which satisfaction 
goes. 

[0004] then, the expansion mold in which the lightweight and highly precise motion control which 
enables installation of the antenna reflecting mirror of the diameter of macrostomia in the field of 
the latest space development, for example is possible — a truss — development of the 
structure is set to one of the pressing need technical problems. 
[0005] 

[Problem(s) to be Solved by the Invention] it stated above — as — the conventional expansion 
mold — a truss — in the structure, while weight became comparatively heavy, it had the 
problem that it was not that with which satisfaction at the point of the dependability of motion 
control goes. 

[0006] the expansion mold this invention was made in view of the above-mentioned situation, is 
a simple configuration, and can aim at promotion of lightweight-izing, and the dependability of 
motion control was made to improve — a truss — it aims at offering the structure. [ whose ] 
[0007] 
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[Means for Solving the Problem] In the structure the expansion which this invention can folding 
develop — the expansion mold which comes to combine two or more trusses — a truss — said 
expansion — a truss with the skeleton structure with which it is combined with in the shape of 
[ to which two or more coupling rods make said main rod one side to a main rod at a radial ] a 
quadrilateral, and each joint is combined respectively free [ bending ] The elastic flexible member 
with which it is constructed during the joint on the diagonal line of the coupling rod combined in 
the shape of [ of this skeleton structure ] a quadrilateral, and an edge is combined respectively 
free [ bending ] t The slide member by which is prepared in the main rod of said skeleton 
structure free [ sliding ], and link connection is carried out to said flexible member, respectively, 
The wire member stretched by tension structure and said slide member are slid to said main rod 
between said skeleton structure and a slide member, the flexible drive of said flexible member is 
carried out, and it constitutes from a driving means which folds up the coupling rod of said 
skeleton structure centering on said main rod, and is developed. 
[0008] 

[Function] according to the above-mentioned configuration — expansion — if the slide member 
supported by the main rod of a skeleton structure free [ sliding ] slides along with a main rod by 
the driving means, rotation control of the coupling rod is carried out a core [ a main rod ], it will 
fold up and a truss will be developed. Thereby, a slide member is arranged in the main rod of a 
skeleton structure, and positive fold-up expansion actuation is realized with the configuration 
using the minimum component part which carries out sliding control of this slide member, and it 
becomes possible to aim at improvement in the dependability of motion control with promotion of 
lightweight-izing. 
[0009] 

[Example] the expansion mold hereafter applied to the example of this invention — a truss — 
the structure is explained to a detail with reference to a drawing. 

[0010] the expansion mold which drawing 1 requires for one example of this invention — a truss 
— expansion of the shape of an abbreviation hexagonal prism applied to the structure — a truss 
10 is shown, this drawing (a) shows an expansion condition, and folds up this drawing (b), on the 
way (in the middle of [ expansion ]) is shown, and this drawing (c) shows a fold-up condition, this 
expansion — a truss 10 is stretched through the support 13 called a stud as seven pieces are 
put together, the supporting-structure object 1 1 for mirror plane support of antenna equipment 
is formed as shown in drawing 2 , and the reflecting mirror mesh 12 shows that top-face section 
side as flexible electric conduction film at drawing 3 , and the mirror plane is formed, in addition, 
the expansion which the supporting-structure object 1 1 together put as shown in drawing 2 
adjoins — a truss — it is together put so that the field where ten comrades counter may be 
shared. 

[0011] the above-mentioned expansion — a truss 10 is the include angle to which two or more 
1st coupling rods 15 divide a periphery equally in the both ends of this main rod 14, for example, 
it is together put so that it may project in the six directions at a radial, and the main rod 14 is 
set up and it is combined free [ bending of a joint ]. And between the coupling rod 15 of the both 
ends of the main rod 14, and 15, the 2nd coupling rod 16 is constructed, and a joint is combined 
free [ bending ], it is combined in the shape of [ which makes this main rod 14 one side ] a 
quadrilateral, and the skeleton structure 17 is formed. The flexible member 18 is constructed by 
this skeleton structure 17 on the diagonal line of the main rod 14 combined in the shape of a 
quadrilateral, and the 1st and 2nd coupling rods 15 and 16, and that edge is combined with it free 
[ bending] at a joint 

[0012] As shown in drawing 4 , thread part 14a is formed, and the main rod 14 of the above- 
mentioned skeleton structure 17 is screwed in this thread part 14a free [ sliding of an arrow 
head A and the direction of B ] for the slide member 19 which constitutes the so-called umbrella 
device. A rotation drive is carried out by the drive motor which is not illustrated, and thread part 
14a is interlocked with the rotation drive, and carries out sliding control of the slide member 19 
along with the main rod 14. And the end of six link rod 19a has predetermined spacing in a slide 
member 19, link connection is carried out to it, and link connection of the tip of this link rod 19a 
is carried out to the flexible mechanical component of the above-mentioned flexible member 18. 
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Thereby, if the rotation drive of the thread part 14a of the main rod 14 is carried out and a slide 
member 19 slides along with the main rod 14 as shown in drawing 5 f a flexible drive is carried 
out through link rod 19a, and the flexible member 18 will fold up the 1st and 2nd coupling rods 15 
and 16 centering on the main rod 14, and will develop. 

[0013] Moreover, it is stretched in the shape of an abbreviation cross joint by the both ends on 
the diagonal line between the 2nd coupling rod 16 by which the 1st wire member 20 adjoins soil 
structure 17. And the end of the 2nd wire member 21 is stretched at the intersection of this 1st 
wire member 20, and the other end of this 2nd wire member 21 is stretched by the above- 
mentioned slide member 19, and is attached in tension structure. 

[0014] the above-mentioned configuration — setting — expansion — if the above-mentioned 
drive motor (not shown) drives in the expansion condition which shows a truss 10 in this drawing 
(a), the rotation drive of the thread part 14a of the main rod 14 is carried out and a slide member 
19 slides in the direction of arrow-head B, the reduced flexible member 18 will be elongated 
(refer to this drawing (b)). Then, bending control of the 1st and 2nd coupling rods 15 and 16 is 
carried out a core [ the main rod 14 ], with the 1st and 2nd wire members 20 and 21, it folds up 
and the skeleton structure 17 is held, as shown in drawing 1 (c), and the supporting-structure 
object 11 whole containing the reflecting mirror mesh 12 folds it up here, and it is held in it 
[0015] and expansion — in the folding condition shown in drawing 1 (c), if thread part 14a is 
reversed, a slide member 19 will slide on a truss 10 in the direction of arrow-head A, and the 
flexible member 18 is contracted in connection with this. Then, the flexible member 18 reverses 
the 1st and 2nd coupling rods 15 and 16 of the skeleton structure 17 to the main rod 14, and as 
shown in drawing 1 (b) and (a) with the 1st and 2nd wire members 20 and 21. it is developed in 
order, thus, seven expansions which constitute the supporting-structure object 11 — a truss 10 
synchronizes, an expansion drive is carried out, expansion of the whole supporting-structure 
object is realized and the reflecting mirror mesh 12 is spread here. 

[0016] The structure forms the skeleton structure 17 which carried out skeleton association of 
the 1st and 2nd coupling rods 15 and 16 which combined the main rod 14 in the shape of [ which 
is made into one side ] a quadrilateral to the main rod 14 at the radial, thus, the above- 
mentioned expansion mold — a truss — While constructing the elastic flexible member 18 and 
joining together on the diagonal line of the shape of a quadrilateral formed by the main rod 14 
and the 1st and 2nd coupling rods 15 and 16 the expansion which formed the slide member 19 in 
the main rod 14 free [ sliding], and carried out link connection of these slide members 19 and 
the flexible member 18, respectively, and stretched the 1st and 2nd wire members 20 and 21 to 
tension structure between the skeleton structure 17 and the slide member 19 — it constituted, 
combining a truss 10 two or more. According to this, a slide member 19 is arranged in the main 
rod 14 of the skeleton structure 17, and it becomes possible to realize positive fold-up 
expansion actuation, to be able to attain mitigation-ization of that fold-up expansion driving 
means as compared with the former, and to aim at improvement in the dependability of motion 
control with promotion of lightweight-izing with the configuration using the minimum component 
part which carries out sliding control of this slide member 19. moreover, expansion — it becomes 
possible to constitute only from having the main rod 14, the 1st and 2nd coupling rods 15 and 16, 
and the flexible member 18 by using a truss 10 as a **** component part — especially, 
remarkable effectiveness is expected in respect of promotion of lightweight-izing strongly 
demanded in space development 

[0017] In addition, in the above-mentioned example, the 1st wire member 20 stretched by 
tension structure is stretched in the shape of an abbreviation cross joint on the diagonal line 
between the 2nd coupling rod 16 which the skeleton structure 17 adjoins. It constituted so that 
the 2nd wire member 21 might be stretched to tension structure between the intersection of 
this 1st wire member 20, and a slide member 19, but without restricting to this, as shown, for 
example in drawing 6 , you may constitute so that the 1st and 2nd wire members 20a and 21a 
may be stretched. That is, 1st wire member 20a is stretched to abbreviation parallel among the 
both ends of the 2nd adjoining coupling rod 16, and between the abbreviation center section of 
this 1st wire member 20a, and a slide member 19, 2nd wire member 21a is stretched and it 
attaches at tension structure. 
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[0018] moreover — the above-mentioned example — expansion — although it constituted so 
that thread part 14a might be prepared in the main rod 14, a slide member 19 might be made to 
screw in this thread part 14a as a driving means which folds up a truss 10 and is developed, the 
rotation drive of thread part 14a might be interlocked with and a slide member 19 might be slid, it 
is also possible to constitute so that a slide member 19 may be slid using a spring device, 
without restricting to this. 

[0019] Furthermore, although the 1st and 2nd coupling rods 15 and 16 combined in the shape of 
a quadrilateral to the main rod 14 as a skeleton structure 17 were arranged and constituted from 
an above-mentioned example in the six directions at the radial, as these radiation direction 
numbers, various kinds of arrangement is possible, without restricting to this number. 
[0020] furthermore — the above-mentioned example — expansion — although explained on 
behalf of the case where it applies to the antenna equipment which formed the supporting- 
structure object 11 combining seven trusses 10, it can constitute, without restricting to the 
combination of this number. And it is also possible to apply to the structure of the various kinds 
containing the frame of a spaceport and various kinds of buildings built on the ground as 
applicability. Therefore, as for this invention, it is needless to say that deformation various in the 
range which does not deviate from the summary of this invention can be carried out, without 
restricting to the above-mentioned example. 
[0021] 

[Effect of the Invention] the expansion mold can aim at promotion of lightweight-izing and the 
dependability of motion control was made to improve with a simple configuration according to 
this invention as explained in full detail above — a truss — the structure can be offered. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 
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precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] the expansion mold concerning one example of this invention — a truss — 
expansion of the structure — drawing having shown the truss. 

[Drawing 2] expansion of drawing 1 — drawing having shown the antenna equipment constituted 
using the truss. 

[Drawing 3] Drawing having shown the detail of the attachment condition of the reflecting mirror 
mesh of drawing 3 . 

[Drawing 4] Drawing having shown the arrangement condition of the slide member of drawing 1 . 
[Drawing 5] Drawing having shown a part of operating state of drawing 1 . 
[Drawing 6] Drawing having shown other examples of this invention. 
[Description of Notations] 

10 — expansion — a truss, 11 — supporting-structure object and 12 — a reflecting mirror 
mesh, 13 — support, 14 — core rod, and 15 — the 1st coupling rod, the 16 — 2nd coupling rod, 
17 — skeleton structure, and 18 — flexible member, 19 — slide member, 19a — link rod, 20, and 
20a — 1st wire member, 21, and 21a — the 2nd wire member. 
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DRAWINGS 




(c) 



[Drawing 2] 
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